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DESCRIPTION 


The MB86603 is a SCSI-2 protocol controller (SPC) that facilitates interface control between the host computer (medium/small) and peripheral 
devices. The specifications conform to the SCSI-2 standard but have an improved baud rate and extended functions. 


The MB86603 supports high-speed synchronous transfer, wide transfer (16 bits), the MPU/DMA stand-alone system bus, and programmable 
commands, to enable configuration of high-performance systems. 


The MB86603 (SPC hereafter) is applicable to both single-end and differential transmissions and has a driver/receiver that can drive 
single-end heavy current (48 mA). 


It can also have the phase-to-phase sequence control function to reduce the program overhead of the host MPU. For the abbreviations in this data 
sheet, see the next page. 


FEATURES 


SCSI Bus Interface 
© Operable as initiator and target 


© Two types of data transfer 


— Synchronous transfer: Max. 20 Mbytes/s, max. 32 offsets, 32-level baud rate 
— Asynchronous transfer: Max. 10 Mbytes/s 


© Transfer parameters (transfer mode, baud rate, transfer offset for 15 connected devices) 


© Single-end and differential transmissions 
Driver/receiver capable of driving 48-mA single-end heavy current 


® Tristate bidirectional buffers for transfer control signals (REQ, ACK) 


176-Lead Plastic SQFP Package 
FPT-176P-M01 
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Transfer Operation 


© Automatic response to selection/reselection 


Prespecified receiving performed automatically at selection or reselection 
Initiator: Automatically responds to reselection from target and operable until message received 
Target: Automatically responds to selection from initiator and can operate until command received 


© Automatic receiving 


Initiator: Can automatically receive information for new phase to which target shifted 
Target: Can perform automatic receiving in response to attention condition generated by initiator 


© 64-byte data register (FIFO) for data phase 

© Two (send-only and receive-only) 32-byte memory data buffers for message, command, and status phases 

© 16-bit transfer block and 24-bit transfer byte registers enabling 1Tbyte transfer (1Tbyte: 16 Mbytes x 64 Kblocks) 
© Independent data transfer bus enabling microprocessor to operate during data transfer 


® Selection between parity through and generate 


System Bus Interface 
© 16-bit MPU/DMA stand-alone system bus 
® Direct connection with 68 series/80 series 16-bit MPUs 


© Two types of transfer 


Program transfer 
DMA transfer (burst mode) 


Commands 
© Sequential command for sequential operation and programmable command for programming, including ordinary commands 


© Command queuing 
Commands can be tagged in the command phase for continuous issuing. 


© 512-byte memory as command program memory and command queue buffer 


Others 
¢ CMOS 
© System clock frequency: 12 MHz to 32 MHz 


¢ +5 V single power supply 


SCSI-2: Enhanced Small Computer System Interface 

ANSI: American National Standard Institute 

SPC: SCSI-2 Protocol Controller 

MPU: Micro-Processing Unit 

DMA: Direct Memory Access 

FIFO: First-In First-Out 

ID: Identifier (identification number assigned to each device connected to SCSI bus) 

80 series: General term for MPU based on command system of 8080A developed by Intel 
68 series: General term for MPU developed by Motorola 
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PIN ASSIGNMENT 


RSTOE —ATN BSY RET (NC) ‘SEL (NC) REQ (NC) Vss DB10 Vss TARG Vss 
BSYOE (NC) Vg (NC) Vs (NC) cD Vpp 10. (NC) (NC) (NC) (NC) DBOE8 (OPEN) 
Vpp - SELOE-— (NC ‘ACK (NC) MSG (No) Vss NC} DBS DB9 ‘DBI TEST2 INIT (OPEN) 


) ) (NC) 


Vss C=] ae BO) 
aoca [——] DB0e9 
aC [—] dB0E10 
2c [J bB0e11 
38acT [—] dB0e12 
“Co —— 
cso [J [——_] DREQ 
csi (J [J back 
top CJ fy (Nc) 
vss {——) OMBHE 
os [J cik 
i {Yoo 
noo [J upp 
es fy Vss 
i [J ow015 
4 EI [J ow14 
bt [J 013 
es {Yop 
7 oo [J oun12 
Vss [J ma 
Voo LL] [iy zOMD10 
(Nc) (J (TOP VIEW) {J ow9 
os {—__] ows 
os [——] Vss 
d1i0 CT {—___] ow07 
on C7 {J owe 
Ps {J ows 
Ne) TJ {J om4 
o3 TC {J ows 
o4 C4 {—_] ou2 
01s CJ jd Yop 
upp (J _—J ow1 
Vss FJ {J oup0 
(NC) Ly 1 Vss 
BHE [_] [—_] Lpmop 
wR CT] [———] pao 
Voo LL] jy (NC) 
Ro TJ [—_] iowr 
nt CJ [J ord 
move (J [J s/0set 
RESET (J [J 08013 
LopoeP [J [J 80e14 
pe0e7 [J [J bB0e15 
(Nc) me BS 





B7 ‘DBS ‘DBI IC) (NC) (NC) 


(NC) Vss LDBP «DB? ‘DB4 (NC) 7 ‘UDBP (N Ic DBOE2 UDBOEP 
DBOE6 DBOE4 = Vgg “DBE Vss (NC) ‘DB2 (NC) ‘DBO (NC) DBiS5 -DBI3.—s«DB12.—s DBOE Vo 


DBOE5S (NC) (NC) (NC) (NC) DB3 Vpb (NC) (NC) Vss DB14 Vss DBOE3 DBOEO 


(FPT-176P-M01) 
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BLOCK DIAGRAM 
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BLOCK DESCRIPTION 


1. Internal processor (Sequensor) 


This processor provides sequence control between each phase. 


Bus-free phase Information-transfer phase Information-transfer phase 
© Command phase 

© Data phase 

© Status phase 

©@ Message phase 


Arbitration phase Selection phase 





2. Timer 


This timer manages timing specified by the SCSI and the following timing. 
e@ REQ/ACK assertion time for data at asynchronous transfer 
® Selection/reselection retry time 
® Selection/reselection timeout time 
© REQ/ACK timeout time during transfer 
Asynchronous transfer (target): Time required for initiator to assert ACK signal after asserting REQ signal 
Asynchronous transfer (initiator): Time required for target to negate REQ signal after asserting ACK signal 


Synchronous transfer (target only): Time required for target to send REQ signal and then receive ACK signal for setting offset to 0 from 
initiator 


3. Phase Controller 


This controller controls the arbitration, selection/reselection, data in/out, command, status, and message in/out phases executed on the SCSI bus. 


4. Transfer Controller 


This controller controls the information (data, command, status, message) transfer phase executed on the SCSI bus. 


There are two transfer types for executing the information transfer phase. 
© Asynchronous transfer: Control by interlocking REQ and ACK signals 
© Synchronous transfer: Control with maximum of 32-byte offset value in data in/out phase 


There are two types of modes depending on the data movement as follows: 
© Program transfer: Performed via MPU interface using data registers 
® DMA transfer: Performed via DMA interface using DREQ and DACK pins 
At synchronous transfer, the transfer parameters (transfer mode, minimum cycle period of REQ or ACK signal sent from SPC in synchronous 


transfer, and maximum REQ/ACK offset value in synchronous transfer) can be saved for each ID and automatically set when the data phase is 
started. The transfer byte count is determined by block length x number of blocks. 
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5. Various Registers 


The main registers are as follows: 


© Command register 
This register specifies each command with an 8-bit code. 
If the user program is used, the starting address of the program assigned to the user program memory is specified. 


© Nexus status register 
This register indicates the chip’s operating condition, linked partner’s ID, and data register status. 


® SCSI control signal status register 
This register indicates the status of the SCSI control signals. 


@ Interrupt status register 
This register indicates the interrupt status with an 8-bit code. 


© Command step register 
This register indicates the execution status of each command with an 8-bit step code. 
Referencing the interrupt status register and this register permits analysis of error causes. 


® Group 6/7 command-length setting register 
This register sets the group 6/7 command length not defined in the SCSI standard. 
Setting this register permits group 6/7-command length decisions. 


6. Receive MSG, CMD, Status Buffer (RECEIVE MCS Buffer) 


This is a 32-byte receive-only information buffer that holds the message, command, and status information received from the SCSI bus. 


7. Send MSG, CMD, Status Buffer (SEND MCS Buffer) 


This is a 32-byte send-only information buffer that holds the message, command, and status information sent on the SCSI bus. 


8. User Program Memory 


This is a 512-byte program memory that stores programmable commands. It consists of two 256-byte banks. 


9. Data Register 


This is a 64-byte FIFO-type data register that holds data when the data phase is executed on the SCSI bus. 
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PIN DESCRIPTION 
1. SCSI Interface 


There are two types of SCSI interface corresponding to two types of transmission systems; each type operates differently. 


Request This is used for transfer request signals from the target to the initiator in the 
information-transfer phase. 
The input signal is used as a data transfer sequence timing control signal. 
The signal is Active Low. 
Acknowledge This is used for response signals from the initiator to the target in response 
to the REQ signal in the information-transfer phase. 
The input signal is used as a data transfer sequence timing control signal. 
The signal is Active Low. 
Attention This is used for request signals for the message-transfer phase from the ini- 
tiator to the target. 
The signal is Active Low. 
Message This is used for signals specifying the type of information transmitted on the 
data bus. 
The signal is Active Low and goes Low when specifying the message phase. 
Controll/Date This is used for signals for specifying the type of information transmitted on 
the data bus. 


The signal is Active Low and goes Low when specifying the command, status, 
and message phases. 


Input/Output This is used for signals for specifying the transfer direction of information 
transferred on the data bus. 

The signal is Active Low. At Low, information is transferred from the target to 
the initiator. At High, information is transferred from the initiator to the target. 

Busy This indicates that the SCSI bus is busy. 

In the arbitration phase, this pin is used for signals requesting bus acquisition. 
The signal is Active Low. 

Select This is used for input of signals that are output and detected by the initiator 
and target in the selection phase (the initiator selects the target) and reselec- 
tion phase (the target reselects the initiator). 

The signal is Active Low. 

Reset This is used for output of reset signals to other SCSI devices and for input of 

reset signals from other SCSI devices. 
The signal is Active Low. 
BSYOE** | Busy Output Enable This is used for output control of BSY signals. 


In the differential mode, this pin should be used for control signals for the exter- 
nal differential driver/receiver. 
The signal is Active High. 
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129 SELOE** | Select 
Output Enable 
130 RSTOE** | Reset 
Output Enable 
DB15 


32, 33, 35 Data Bus 15 to 

38, 99, Data Bus 8, 

100, 102, Upper Data Bus Par- 
105, 28, ity, 

10, 11,13 Data Bus 7 to 

16, 18, 20 Data Bus 0, 

25, 26, 7 Lower Data Bus Parity 


46, 47, 48 

84, 85, 86 Output Enable, 

87, 92, 43, | UDBOEP, | Upper Data Bus Out- 

175, 2, 3, put Enable Parity, 

5, 39, 40, DBOE7 to | Data Bus 7 to 0 

41, 42, DBOEO, Output Enable, Lower 

174 LDBOEP** | Data Bus Output 
Enable Parity 


S/DSEL** | Single-End 
Differential 
Select 


This is used for output control of SEL signals. 

In the differential mode, this pin should be used for control signals for the exter- 
nal differential driver/receiver. 

The signal is Active High. 


This is used for output control of RST signals. 

In the differential mode, this pin should be used for control signals for the exter- 
nal differential driver/receiver. 

The signal is Active High. 


These are bidirectional SCSI data buses made up of 2-byte data and each 
odd parity bit of the upper/lower byte. 


These are used for output control of DB15 to DB8, UDBP, DB7 to DB0, LDBP 
signals. 

In the differential mode, these pins should be used for control signals for the 
external differential driver/receiver. 

The signal is Active High. 


These are used for signals for indicating the operation or connection condi- 
tion of the SPC. 

These pins should be used for control signals for the external differential driver/ 
receiver. 

The signal is Active High. 


This is used for input of signals for selecting the chip operation mode. 
SINGLE-ENDED: Enter -0. 
DIFFERENTIAL: Enter —1. 





*The correspondence between the C/D, C/D, I/O signals and phase is given on the next page. 
*“For the connection example of the external differential driver/receiver circuit, see SYSTEM CONFIGURATION, 5. 
*“*The operation or connection condition of the SPC is given on the next page. 


Note: I/O pins for the SCSI interface can be connected directly to the single-end SCSI bus. 


| Transfer Direction == Direction 
Phase Name 
rie eo 


eee ee 


Condition 
Not connected to SCSI 
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2. MPU Interface 


139 CSO Chip This is used for signals for the MPU to select the SPC as the I/O device. 
Select 0 The signal is Active Low. 


140 Csi Chip This is used for select signals for the MPU to input and output DMA-bus data 
Select 1 via the SPC. 
The signal is Active Low. 
163 to 161, D15toD8 | Data 15 to Data 8 V/0 These are used for the upper-byte and parity-bit signals of the data bus. 
159 to 155 When the CSO input is valid, these pins serve as I/O ports for the registers in the 
SPC. 
Upper Data Parity When the CST input is valid, these pins serve as data I/O ports for the DMA bus. 


151 to 145, D7 to DO Data 7 to Data 0 These are used for lower-byte and parity-bit signals of the data bus. 
143 When the CSO input is valid, these pins serve as I/O ports for the registers in the 
SPC. 


| LDP | Lower Data | Lower Data Parity | When the CS1 input is valid, these pins serve as data I/O ports for the DMA bus. 


= to 134 = to AO Address 4 to an These are used to input addresses for selecting the internal register. 
Address 0 


Read (Read/Write) In the 80-series mode, this is used for input of signals (I IORD or RD) for the 
read operation from the SPC to the MPU. The signal is Active Low. 
In the 68-series mode, this is used for input of control signals (R/W) forthe read and 
write operations from the MPU to the SPC. 
The signal is Active High at the read operation and Active Low at the write opera- 


Write (Lower Data In the 80-series mode, this is used for input of signals (IOWR or WR) for the 
Strobe) write operation from the MPU to the SPC. 
In the 68-series mode, this is used for input of LDS signals output by the MPU 
when the lower bytes of the data bus are valid. 
The signal is Active Low in both modes. 


when the upper bytes of the data bus are valid. 
The signal is Active Low in both modes. 


Interrupt Request This is used for output of interrupt request signals. 
In the 80-series mode, the signal is Active High. 
In the 68-series mode, the signal is Active Low. 
When SPC BSY = 1 (bit 6 of SPC status register = 1), this signal is not active. 
Therefore, this signal becomes inactive when a command is issued to the SPC 
at active, or when the SPC BSY goes to 1 after automatically starting the 
operation. 
This signal becomes inactive as soon as the first interrupt code is read, even if 
more than one interrupt is held. 


This is used to input signals specifying the type of MPU and DMA buses. 
A High level is input in the 80-series mode. 
A Low level is input in the 68-series mode. 





Bus High Enable In the 80-series mode, this is used for input of BHE signals output by the 
(Upper Data MPU when the upper bytes of the data bus are valid. 
Strobe) In the 68-series mode, this is used for input of UDS signals output by the MPU 


“The pin symbols in parentheses are the ones when the MODE input is Low. 
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3. DMA Interface 


Like the MPU interface, the DMA interface has input/output signals for the 68 series and 80 series. 


82 DREQ DMA Request This is used for output of DMA transfer request signals to the DMA controller. 
A request is made for data transfer between the SPC and the memory over the 
DMA bus. 
The signal is Active High. 
81 DACK DMA Acknowledge This is used for input of DMA acknowledge signals from the DMA controller. 
When this input pin is active, the DMA cycle (read/write) is executed. 
The signal is Active Low. 
74 to 72,70 | DMD15to | DMA Data 15 to 0 These are used for input and output of the upper-byte and parity signals of the 
to 66 DMD8 DMA Data 8 DMA data bus. 
When the CS1 input is valid, these pins are connected directly to the MPU bus. 
76 UDMDP Upper DMA 
Data Parity 
DMD7 to DMA Data 7 to /O These are used for input and output of the lower-byte and parity signals of the 
DMDO DMA Data 0 DMA data bus. 


When the CS1 input is valid, these pins are connected directly to the MPU bus. 
LDMDP Lower DMA 
Data Parity 


I/O Read (DMA In the 80-series mode, this is used for input of signals (IORD or RD) for output- 
Read/Write) ting data from the SPC to the DMA bus. 
The signal is Active Low. 
In the 68-series mode, this is used for input of control signals (DMR/W) for input- 
ting and outputting data from the DMA controller to the SPC. 
The signal is Active High for output and Active Low for input. 


64 to 59, 
57, 56 


54 


1 HAE 


oC 
= 
Q 
= 


/O Write (DMA In the 80-series mode, this is used for input of signals (IOWR or WR) for input- 
Lower Data Strobe) ting data from the DMA bus to the SPC. 
In the 68-series mode, this is used for input of LDS signals output by the DMA 
controller when the lower bytes of the DMA data bus are valid. 
The signal is Active Low in both modes. 


DMA Bus In the 80-series mode, this is used for input of BHE signals output by the DMA 
(DMUDS) High Enable controller when the upper bytes of the DMA data bus are valid. 
(Upper Data Strobe) In the 68-series mode, this is used for input of UDS signals output by the DMA 
controller when the upper bytes of the DMA data bus are valid. 
The signal is Active Low in both modes. 


DMA Address 0 In the 80-series mode, this is used for input of address data AO signals output 
by the DMA controller. 
In the 68-series mode, this is connected to the power supply (VDD). 


Transfer This is used for input of DMA transfer permission signals. 

Permission When this signal is active, the SPC performs the DMA transfer. 
When this signal becomes inactive during DMA transfer, transfer is temporarily 
stopped at the block boundary. 
The signal is Active High. 





Ska 
ee 
ae 


| i 


“The pin symbols in parentheses are the ones when the MODE input is Low. 
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4. Others 


173 RESET Reset This is used for input of system-reset signals. 
At input, the reset signals must be kept active for four or more clock cycles. 
The signal is Active Low. 

78 CLK Clock This is used for input of clock pulse signals. 
The clock frequency ranges from 12 MHz to 32 MHz. 


21, 44, 58, Vpp Power Supply These are used for the +5 V power supply. 
71,77, 

110, 132, 

144, 153, 

169 


4, 8, 14, Ground These are used for grounding. 
22, 30, 36, 

45, 55, 65, 

75, 91, 97, 

103, 111, 

119, 125, 

133, 142, 

152,165 


89, 90 (OPEN) = | Se ————— Must be open. Do not connect. 
(NC) ( ) 


1,6,9, 12 Non Connection Not connected internally. As a general rule, do not connect. 
15, 17,19 
23, 24, 27 
29, 31, 34 
37, 52, 80 
88, 95, 98 
101, 104 
106, 108, 
112, 114, 
116, 118, 
120, 122, 
126, 128, 
154, 160, 
166, 176 
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ABSOLUTE MAXIMUM RATINGS 


Supply voltage* Vsg — 0.5 to +6.0 
Input voltage* Vss — 0.5 to Vpp + 0.5 


Output voltage* Vss — 0.5 to Vpp + 0.5 
Operating ambient temperature —25 to + 85 
Storage temperature —40 to+ 125 


*The voltages are based on Vgs (= 0 V). 





Note: Permanent device damage may occur if the above ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should be 
restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to absolute maximum rating conditions 
for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS 


| Requirements 


ee eee 
Non-SCSI pins 
High-level input voltage* Others | Vin : 
| scsipns | scsipns 
Low-level input voltage* 
Non-SCSI pins 
REQ, ACK 


High-level output current** SCSI pins | In single-end mode 


Others 
In differential mode 


Non-SCSI pins 
Low-level output current** 
SCSI pins 


*The voltages are based on Vgs (= 0 V). 
**SCSI pins can be UDBP, DB15, to DB8, LDBP, DB7 to DBO, BSY, SEL, RST, ATN, REQ, ACK, MSG, C/D, and I/D pins. 


Note: The recommended operating conditions are the recommended values for assuring normal logic operation of the LSI. Requirements in 
electrical characteristics (DC and AC characteristics) are assured within the range of the recommended operating conditions. 
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ELECTRICAL CHARACTERISTICS 


1. DC Characteristics 
(Vpp = 5 V£5%, Vgg = 0 V, Ta = 0°C to +70°C) 


Parameter Symbol | “Conditions 


Low-level input voltage Arm 
SCSI-pin input hysteresis i ee ee a 
Non-SCSI pins 

a Eso | T= 


High-level output voltage” In single-end mode 
LL sama Sse 
Low-level output voltage Vor | lo. = +3.2 mA 
SCSI pins 
Input leakage current pete | Vin = 0 to Vpp [i sete 3 ane 
Input/output leakage current** Vin = 0 to Vpp a 


Output open 


Supply voltage Clock: 32 MHz 
(operating) 








*SCSI pins can be UDBP, DB15, to DB8, LDBP, DB7 to DBO, BSY, SEL, RST, ATN, REQ, ACK, MSG, C/D, and I/D pins. 


“These are leakage currents when the output impedance of tristate-output and bidirectional bus pins is high. 


2. Pin Capacitance 
(Ta = +25°C) 


| Requirements | 
Measurement 
Parameter Symbol | “Conditions 


Input-pin capacitance 


Output-pin capacitance Vv V OV 
DD = VIN = 


Non-SCSI pins 


Input/output-pin capacitance 
SCSI pins 
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3. Loading Conditions for Measurement of AC Characteristics 


(1) Non-SCSI pins 


(2) SCSI pins 


Measurement point 


MB86603 


Measured pin 


Measurement point 


MB86603 


Measured pin 


(Vpp =5 V+ 5%, Vgg = 0 V, Ta = 0°C to +70°C) 


D15 to D8, UDP, D7 to DO,LDP, 
DMD15 to DMD8, UDMDP, 85pF 
DMD7 to DMDO, LDMDP 


: Ryy = 110Q 
Load resistance 
Rio = 165Q 
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4. AC Characteristics 


(1) System clock 


Parameter Symbol 
| Min | tye | Max | 


Clock pulse duration (Low) | tae S| too | | 
Clock pulse duration (High ae ae eo ee 


Clock signal 





(2) System reset 


Parameter Symbol 
fe SM 3] eee | 


Reset signal 
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(3) MPU Interface (80 Series) 


© Register write timing 


p kimits 


Address (A4 to AO), BHE setup time | otws ft | 
Address (A4 to AO) hold time | ote ff 
peering 8 ee 
a 
a 
[oaatoaine Cm TS 


D15 to D8, UDP 
D7 to DO, LDP 
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® Register read timing 


f  kimits 


Paasea nent Ios a 
[estewpime sp 
[ostnisine 
Oe 
[Fositgh—ticaeceiete «Tw fd 
[Fopearainaion we 
[itsgtceirine 


18 


A4 to AO 


BHE 


D15 to D8, UDP Defined data 
D7 to DO, LDP 
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® Register write timing (for external access) 


p kimits 


(tages ee oe 
FS 
a 
[Wiesitow ownamoanawrine «dt Sw 
[wrsstiign > owADoumnesinaine | wo fs 
[eu aia tue = bunts deus | two | | © 


D15 to D8, UDP 
D7 to DO, LDP 


DMD15 to DMD8, UDMDP 
DMD7 to DMDO, LDMDP 
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® Register read timing (for external access) 


f kimits 


Caeseeeie ee a 
a 
a a 
[Rosson -urveantmomacmeine | we | - |= _| 
Se 
[bine PU dente cupndeayine | wae | - | ® 


DMD15 to DMD8, UDMDP 
DMD7 to DMDO, LDMDP 


D15 to D8, UDP a 
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(4) MPU Interface (68 Series) 


© Register write timing 


p kimits 


Address (A4 to AO) setup time ee ee 

Address (A4 to AO) hold time | tw ff 
pevenie Se ie fh 
Tesnreaine 
a 
a 
SE 
a 
awrite) 


A4 to AO 


D15 to D8, UDP 
D7 to DO, LDP 
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® Register read timing 


p  kimits 
Parameter Symbol 


Address (A4 to AO) setup time | ots fT 
[recess aeioanyroaine SCS 
a 
| csohodtime tom | 
a 
a 
J UDSLDS pulse duratonattow | ts || 
a 
a 
Pe 


D15 to D8, UDP ; 
D7 to DO, LDP Defined data 
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® Register write timing (for external access) 


p kimits 


Teton 
Pestewpine ee fm 
Pestmitine | ef 
[wostesseion =ointwomamorm | wef — |__| 
[OSES sachin capanaenezine [wwe [8 | | 
SS 
a 
a 


D15 to D8, UDP 
D7 to DO, LDP 


DMD15 to DMD8, UDMDP : 
DMD7 to DMDO, LDMDP Defined data 
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® Register read timing (for external access) 


p kimits 


[ee ee 
Postewpine ee pm 
Posimisine Cie 
[WostEsaity wamanwomaoneme | me | — |» | 
[ WStES ath = MPUaaRnwndeBeme | wwe | > |__| 
[oko wrUcaatcouptasnyine | wen | — |_| 
Tawenpine Cd md 
[awravie em 


DMD15 to DMD8, UDMDP 
DMD7 to DMDO, LDMDP 


D15 to D8, UDP : 
D7 to DO, LDP Defined data 
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(5) DMA Interface 


DMA access timing 


The time regulations are not applicable in the following cases: 
® During SCSI input and when data buffer EMPTY, or when one byte held 
© During SCSI output and when data buffer FULL, or when 63 bytes held 
@ When parity error detected (target) 
© When error stopping transfer occurs in SCSI interface 


[Burst mode (for 80 series and 68 series)] 


© Access cycle time 


ve" i Te 


IOWR/IORD 
DMUDS/DMLDS 
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[Burst mode for 80 series] 


® Write timing 


ee 
[oncaseitowsoncawees tm 
ee 
a 
[wripiseduaionatiw Sit 
ee 
a 
[iutcaaeupine ime | 
=| 


topws tpDWH 


UDMDP, LDMDP. 
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® Read timing 


ae a ee 


[erosion soneosatw Pw | 

ee 

Fn 

a 
TODR set High —> DACK set High 

| Dataouputdeinedtime | tome | 


DMD15 to DMDO 


Defined data 


UDMDP, LDMDP. 
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[Burst mode for 68 series] 


® Write timing 


ne = 1. 


[aniasontss ew oneOmitw | wae 

[oncasciov— reams SiC Pd 

[ okeKeiton OMUBSOEDSAiw dw POS 

[ownereueine ————SC*dCe Cd 
DMUDS/DMLDS pulse duration at Low | tos ff 

a 
DMR/W hold time 


DMUDS/DMLDS 


tppws tbDWH 


UDMDP, LDMDP. 
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® Read timing 


[ SROBEORDEsetey soneosatw | we | iY 

J DREQsetLow—>DREGsetHin | toe || 

a 
DMUDS/DMLDS pulse duration at High | tos ff 
DMUDS/DMLDS set High — DACK set High 

| Outputdatadetinedime | tomo | 


DMUDS/DMLDS 


DMD15 to DMDO 


Defined data 


UDMDP, LDMDP. 
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(6) SCSI Interface (Initiator) 


[Asynchronous transfer mode] 


® Input timing (target — initiator) 


ats ae ee 


ACK set Low —> REQ set High | ete TS pe 
REQ set High “> ACK set High poe 
ACK set High “> REQ set Low Lee Gs ee 


a 
REQ set Low —> data bus hold time | too | Df 
REQ set Low — ACK set Low 
REQ set High — ACK set Low* 


*The time (tracy) of REQ set High —> ACK set Low is set to the longer time compared to (tragH + taoHR + tRAOL): 





Note: The input timing regulations are not applicable in the following cases. 
@ When data register FULL in data phase 
@ When last byte transferred 


Data 
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© Output timing (initiator > target) 


f  kimits 


ACK set Low —> REQ set High | mor | CT 
REQ set High — ACK set High ee ee i 


ACK set High — FEC set Low ee a 
Data bus output defined —> ACK set Low* S*tc_e - 10 fF 





REG set Low — ACK set Low ee ee eee 


*The value of S varies with the setting condition of the asynchronous setup time register (address 23). 
Note: The output timing regulations are not applicable when the data register is EMPTY in the data phase. 


DB7 to DBO, LDBP O// 2 Defined Data Defined Data 


DB15 to DB8, UDBP 


*The time (tracy) of REQ set High — ACK set Low is set to the longer time of either (traoy 
+ taour + traot) OF (toivp + tovip)- 
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[Synchronous transfer mode] 


©® REQ/ACK signal synchronization 


p kimits 


[recAseesonrog ie | 
[recneasineaios SSSSSSC*d Ce | 
[Fetiewoeemery ids |r 
OG 





“The values of A and N vary with the setting condition of the transfer period register (address 13). 
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® Input timing (target — initiator) 


a a 





© Output timing (initiator > target) 


p kimits 





“The values of A and N vary with the setting condition of the transfer period register (address 13). 


efined data efined data 


(a — 
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(7) SCSI Interface (Target) 


[Asynchronous transfer mode] 


® Input timing (initiator — target) 


f kimits 


FEC set Low —> ACK set Low ee ee ee 
ACR set Low —> REG set High ee ee eee 
REQ set High “> ACK set Low ee 


Data bus dened “> ACK set Low SS 





*The time (tracy) of ACK set Low — REQ set Low is set to the longer time compared with (taRonH + tRoHA + taROL): 
Note: The input timing regulations are not applicable when the data register is FULL in the data phase. 
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© Output timing (target — initiator) 


f  kimits 


REQ set Low —> ACK set Low ee ee ee 
ACK set Low —> REQ set High eS 


Data bus output defined —> REQ set Low* Seto. -— 10 fF 





ROK set High —> REG set Low ee ee ee ee 


*The value of S varies with the setting condition of the asynchronous setup time register (address 23). 
Note: The output timing regulations are not applicable when the data register is EMPTY in the data phase. 


Defined data Defined data 


*The time (tracy) of ACK set Low — REQ set Low is set to the longer time of either (tagou + tRoHA 
+ taroc) OF (toivp + tpvip)- 
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[Synchronous transfer mode] 


©® REQ/ACK signal synchronization 


p kimits 


a 
[reknepsontowe Sd 
[rekiputqaeine en ae 
a 


“The values of A and N vary with the setting condition of the transfer period register (address 13). 
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® Input timing (initiator — target) 


f Limits 





© Output timing (target — initiator) 





“The values of A and N vary with the setting condition of the transfer period register (address 13). 


efined data efined data 
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(8) A, N, and S Values in SCSI Interface Timing Specifications 


© Set values and A and N values of transfer period register 


Transfer | Transfer period register _| register eee ll Seren | Transfer period register _| period register ate 


Poe femmes iret Te To Te TT 





The A and N values in the register setting represent the assertion and negation periods (in clock-cycle units). 
The numerical value is applicable to the A and N values in AC characteristics. 
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© Set values and S values of asynchronous setup time setting register 


Asynchronous setup 
time setting register 





The S (setup time) value of the setup time setting register in asynchronous data transfer represents the time required to assert the REQ or 
ACK signal after setting data at the data bus (in clock-cycle units). 


The numerical value is applicable to the S value in AC characteristics. 
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REGISTER LIST 


1. BASIC Control Register (At Write) 


Address Bit Assignment 


Registe Name 
ete [05 [es aes ene eee ees ena| ones 


aT OTe Too sesranar aa ogner [sr [bo [ Bos [Doe [oe [oe [5O% | Bom 
Po Pe To [0] + [86st oun asaregsier [bors [bor [b07a] p07 [2017 foora| coe | bom 
Pa Poof [of oencomareomer —foor| x | x | x | x | x | x [ooo] 
Oe ee 
Po Poo [of secresecibegme rf] oe [se | [3] 
Tee conmancreane [our Fes [ous oe [owe | oe [om | oun 
sof ]o oae becrener Sours ae acral aviafexv]avio| 10 | ao 
[oe Per Pr | eatin ser) Taras] as] oars] az] aur ou 
STEEL oa re ner 58 [aves fave |avar ava evio[arie v7 vie 
eee Le earner Tris ave via] aviel orn [ari] av | eve 
| 10 [oOo] 1 {oft {| Data byte register (LSB)/MC byte register 
ToT [oT [Biaresicconcrsararenser [oar [oas[oos| x [oss] oce [oar [oan 
OI 
LePage Pee Pe Pee ea ave [ami [ro 
PY rote Dc P08 0s 02 [01 P00 
CP rarer Fre | > [in [wa 
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2. BASIC Control Register (At Read) 


Address Bit Assignment 


Registe Name 
ena) | ee) eee ke be ese) 


Too Reape Tor Poe [os Poe oe [oe [or [oy 
SR 
[50 sae egeir [ser [see] ss | = [sso] sea [sor [soo 

7 [Rs roger [wr [we ne ne [i] 

To“[ [+ [0 [+ commer aepregeer [esr [ese Poss [oer [oso [cea csr] os 

| 8 [Oo] | | 2 | Datablockregister(mse) | B15 | BL14/ BL13/ BL12/ BL11 | BLI0| BLo | BLS | 
|p 7 [Oo] | +] 4 | Patablockregister(iss) | BL? | 86 | BLS | BL4 | BLS | BL2 | BLt | BLO, 
| 8 [Of tO] Oo] 2 | Databyteregister(MsB) | BY28| BY22| BY21 | BY20| BY19| BY18 | BY17 | BY16 
po [Ott To] oO] 4 | Patabyteregister | B15 | BY14| BY13/ BY12| BY11 | BYi0| By9 | By8 | 
| 10 Jo} 1 fof] o| Data byte register (LSB)/MC byte register 
| 1 [ot [oO] + | 4 | Scstcontrot signal statusregister | Sc7 | sce | scs | sca | sca | sce | sci | sco 
peed [0 [0 IPS | Oe [POs] tantermoderecteten rire |S le 
tS Oe Te Oa ae | Meneteriperiodigoister = eK reas aes | ree tet] TRO, 
tae SDS Ae IEE | Oe] aceon oneoticatstey = ae eal ellos [03 | ree" | ror | 00: 
PS Ot Tt tt | Moditierbyte register [ve | mes [es | mes | mez | met | MB0 | 
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3. Initialization Window (At Write and Read) 


Address Bit Assignment 


Registe Name 
eon ee || er |e eee ene] eee eee orc [ee 


Teo e To To eck comerion somngregser | | © | ™ [ees ose [cor [on 
a To fo os [sab estingreasir sd | XP x | x Pow [or [on | om 
[78 [7 Te To 7 To Resronse operation mode sotng enor [avi? [awe [ans [awe | > [x [a [ao 
8 [7 Te[o 7T7 SELRESEL cperaton ode sting renister [sr | swe [sus | swe [Sue | Swe [sun [ sw0 


[fT [| [|e | SeURESEL ty setna easter [sav [ sme | sas [ sre | sre | sme | srs | smo 
Tata fe] [0 [7 | SeURESEL tinecutsotngreniier [srr [ste [sts [st | sro st2 [sm | sto 
2 TPL [e [Reancriineousemngcesise [rrr are [prs [are [pro [ re [ari | vO 
PT] OL [[o [aavetronoas stp ine sotrareaaier [x [x [x | x [are [are [an | ato 
[2 [T[ 7 [ee | @ | Panyerordetcionsotngvegiter [rev [es [Pes [Pee | pea | x [ei | Peo 
PPT PT Ye [eo [rrervatenatestnareaster [er | x [es | es | es | ee | oe | wo 
PTL Le [1 [2 | ceuna7 connancenahsetmaeamer [a7 fas las faslasfaslar fa 
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4. MCS Buffer Window 


| Address | 
aooae “ — 


OO A a 
De [7fofofe[s | senowosnuter | CRESEENCS Outer 
Pas [7fofofs fe] senowosnuter | CRESENEWCS Outer 
Pe [fete [sexowcsiuter [RECEIVES ter 
Pe fes fete, sexowcsiuter [REEVES biter 
Pa [fee ef [sexes [REEVES ater 
Pe [fete [ef sexowcseuter [RECEIVE WS iter 
Pe fete sexowcstater [REEVE WS ater 
Pe [eff ef sexowcsuter [REEVE WS iter 
PTT pe fe [sexes [REEVE WS ter 
PTT fe fe sexowcsiates [REEVE NGS ter 
Pa Te sexo ncsiate [REEVE NGS ter 
Pee sexo neste | RECEVE WoS ter 
ee sexes | RECEVEWSuter 
Pe fe sexes [REC WS ter 
Pe sn ster ECE WC ter 
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5. User Program Memory Window 


| Address | 
ae _— ae 


|e ft fofof oto]  Userprogram memory | Userprogrammemory | 
a eR a el 
Laas eae epee: i eee 
Se Rese eee 
ee EE Eo eee ee 
eet et ia0h stn) ae | _s Uearaeoien neny —__i | ___ eee =] 
cose eet ib |i =< Uesiercaremmenay: ~~ ih. eermorainenen = | 
Paes a OPO ofe— —— SSUBeipearanineneye == ies ——sUeeimodanmeno. — =a 
ease Tete hae es __—_ eat igoremamony:— =~, _Aeericoa mene — i] 
oe Re rr a a 
faPee Sper a —— Peerpenanmened: Ns — Ueeprenmeney: — il 
e260 ei A ale Ooo es Eerie = = is == en 
fener ea A IPT ies GS = _—_ per satan etn ss eng. = — 7) 
SER ao Ce O32 ___s eee = —— cn emoes = — 
cee UG ICE eS Serene, t= T= — eee sil 
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COMMAND LIST 


The SPC commands can be set to the command register and user program memory. 


The commands can be classified as follows depending on the setting methods. 


® Sequential command 
This command performs the continuous sequential operations (including phase changes). It can be set only at the command register. 


© Discrete command 
This command performs the discrete operations of the sequential command. It can be set at both the command register and user program 


memory. 


© Special command 
This command is used to perform operations with the user program. It can be set only at the user program memory. 


Setting at command register | Setting at command register 
Common type 


Sequential command O 
(1-byte command) 


Discrete command 
(1-byte command) (1- or 2-byte command) 


Special command Oo 
(1- or 2-byte command) 





O: Setting possible % : Setting impossible 
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1. Initiator Command 


(1) Sequential command 


Tio [ Command ode | Opevand (When prowfameresuled)| __CommandName | 
Pr forTopepe[eTe]opo]o|  inpessbe  [eeecracwy ———*d 
refomfofofefefol[o]o|+|  inssbe _[selecTarscacno | 
re fonto fete lefoleo]+ ||  tnpsste _[SelECTaN-Gytemsaa GND _| 


Peper tofefofofelo[+|+|  tmmssbe [seiecrarwss 
Ps pertefefopefel+ |e] e | trmcssbe _|SeCTaNByenSG 
Pe pertefefefefe ls [o[+ | trmssbey _|SeNDWeyeNse 
Peper tefefefe pets [+ |e | trmcssbey [SEND Waye-oMD 
repempofeyepefel [+ [+] tirrcssbey _|RECENENSeNSG 





(2) Discrete command 


FO 
rofomfofefefetsfefels{ — __[setecraman 
Pefomfofefefetsfetefe~ ‘fsa 
Pefomtofofofetsfete(+ {= [reserva 
Patent ofofofet sts fepot = ‘ise 
Peto tofopopete ts fete (= __‘reserace 
refomfofototsfefefetot = [Sexboararonnro | 
pepe fofopotsfefefets {= [Sexo oataronoua | 
pr pemtofepeta pepe peo = __(recenenararoner 
pepemtopepetsfepepe tt [= Recenevaraopwa 
pepe tool ee 
i Et 
paper o ey 
) 

[Races cTenedrenage 


RECEIVE DATA to DMA (Padding 


1 1 

1 
ijaln 
ddress of issued message SEND 1-MSG 


ie A ee 


[eo ise 
SS 
eeue 

| 9 | Address where status writen [RECEIVESTATUS 





pee 
eR OI Seal = ey 
ey 


[se 
hae 
feed aed 
a 
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2. Target Command 


(1) Sequential command 


| No | Command Code Operand — program executed) 
Pfeto tet Tepe te tere inpossbe RESELEGT 8 TSG 
| 21H | — RESELECT & N-Byte-MSG 


ett fetter tet ees fae 
ee _ ee 
Ps fenfofets [ole 
Pepa pe Peep re ——— 


Pepa pets fefe[s [+ [2 | __tesstiy —[oisconnecr seavence 
pepe pope p spe pe ye fe [tresses [Senonbrese 
oe eure ee ee ee 


| 29H | —— se RECEIVE N- | RECEIVEN-ByteMSG MSG 


RESELECT & N-Byte-MSG & 
elite, re Beal 

RESELECT & N-Byte-MSG & 
fe fae ee] ol ale] a) ee ee orn 


pepe ey ee 





(2) Discrete command 


ret Topo[*[*[o]o°]o]o| — _'ireser CS 
Pstem{ofo[+{+[ololo|+| — | serra SCS~=~*Y 
refetofol+{+{ofo|+[o| — | ReserReg CS 
Pvp tofets{+{ofe{+[+] | ®sconnect 
repem{ofots{+[o{+[el[e] — __| SeNDDATATemmipU | 
reps {ofots{+{o{+[ol[+]| — ___| SeNDATAfem DA] 
paper ofotsfefo{s[+[o] — ___| REGEWEDaTATo PU] 
rarpem{ofots{s[o{s|s [+] — __| REGEWEDaTATo Dia] 
pearl o lola [ tt] oo | 0 | Antessoreedmessage | SENDTMSS | 
Papo Tole] t]] oo | + | Antesswheremessage witen | REGEVEMSS | 
papa o Lote Tele [os | | vabessoresersaus | SENDSTATUS | 
paperpopore yey eel | + | Ancesswhere coe writen | REGEVECWD | 


*CDB = Command Descriptor Block 
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3. Common Command 


[ie | ____Gammand Goze] perand When prosramexeotea)| Command ome 
TPT OTT TOTO Topo pope] tnosome | SOMWARERESET 
refamtofrfofefo[ofo[s | tncsstiy | TraerenneseT 
refanfotrpofefofo[+ |e] tnsstiy _[sosrmeser 
pe perpo pepe fefepots [| tnpesstiy —[SerurRes 


ref fo tse fe pels fe [eo] tps wromesTaRT 
Peper f ops fe fef ef fe] | tepossti [Tar OG START 
Peres epee fs fs fe [toss PoE 
Pee e Pepe e yt [| ___trosstiey OMAN PAUSE 





4. Programmable Command 


The user program is preset to the user program memory and starts operation when the starting address of the user program memory is written to 
the command register. 


The programmable command has discrete and special commands and is 1- or 2-bytes long. 


The command field assignment is given in the following table. 


© Command field assignment 


Po Command Code (First Byte) Operand (Second Byte) 


Send command in message, command, Memory address where sent data exists 
and status phases 
Discréte command Receive command in message, com- Memory address where received data stored 
mand, and status phases 
Command for disallowing receive/send 
command and transfer in data phase 
AND command Data for AND operation or memory address where data for AND 
operation exists 


TEST AND command Data for AND operation or memory address where data for AND 
operation exists 
COMPARE command Data for comparison operation or memory address where data for 
comparison operation exists 
Special command 


[ers 
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SYSTEM CONFIGURATION 


1. 80-Series Separate Bus Type 


Differential driver/receiver 


MB86603 


DB15 to 8 
UDBP 


DB7 to 0 
LDBP 
MODE 


DBOE15 to 8 
UDBOEP INT 


DBOE7 to 0 
LDBOEP 


Address 
decoder 


DMD15 to 0 
UDMDP 
LDMDP 


S/DSEL 


Oscillator 
circuit 


Reset circuit 


rl 


Address bus 


Address 


Data buffer memory 





MB86603 


49 


50 


MB86603 
2. 80-Series Common Bus Type 


Differential driver/receiver 


MB86603 Oscillator 


circuit 


vsti Tan CLK 
DB15 to 8 


LDBP pep ek 


DB7 to 0 
UDBP. 
MODE 


DBOE15 to 8 
LDBOEP INT 


DBOE7 to 0 
UDBOEP 


Address 


DMD15 to 0 
UDMDP 
LDMDP 


S/DSEL 


DMA controller 


Reset circuit 
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3. 68-Series Separate Bus Type 


Differential driver/receiver 


MB86603 Oscillator 


circuit Reset circuit 


ate 3 CLK 
DB15 to 8 


UDBP RESET 


DB7 to 0 


LDBP MODE 


DBOEI5to8 
UDBOEP INT 


DBOE7 to 0 
LDBOEP 


Address 


7 Pc 


Address bus 


ee 


Data bus 


DMD15 to 0 
UDMDP 
LDMDP 


Address Data buffer memory 


S/DSEL 
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4. 68-Series Common Bus Type 


Differential driver/receiver 


MB86603 


DBOE15 to 8 
UDBOEP 


DBOE7 to 0 
LDBOEP 


D15 to DO 
UDP 
LDP 


R/W 
UDS 
LDS 


DMD15 to 0 


UDMDP 
LDMDP 


S/DSEL 


Address 


Oscillator 
circuit 


DMA controller 


Reset circuit 
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5. Example of Connection in Differential Mode (Example of Driver/Receiver 
Connection) 


SCSI bus 
MB86603 


DBOE15 to 0 
UDBOEP 
LDBOEP 


BSYOE, SELOE 
RSTOE 


S/DSEL 
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6. Example of Connection in Single-end Mode 


MB86603 


DB15 to 0 
UDBP. 


BSYOE, SELOE 
RSTOE 


SCSI bus 
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PACKAGE DIMENSIONS 


176-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT-176P-M01) 


1047+ 008 ., 152 (3.85) MAX 

(26.60 + 0.20) (MOUNTING HEIGHT) 
oe esos ke __0(0)MIN 
(24.00 0.10) oe (STAND OFF HEIGHT) 














1.008 (25.60) 
NOM 


a 


| 846 (21.50) 


REF 
INDEX a CN 


Re, 














mo .0197 _—_ .008 + 004, = 
(0.20 £0.10) - 














Details of “A” part 
.010 (0.25) 


i . Tt Eh- 
OT, =F vos (0.20) 


.006 (0.15) WY 92 to 10° | 
‘| 004 (0.10) MAX = Oto 


.016 (0.40) 020+ .008 
(0.50 £ 0.20) ' 
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No part of this publication may be copied or reproduced in any form or by any means, 
or transferred to any third party without prior written consent of Fujitsu. 
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FUJITSU LIMITED 


For further information please contact: 


Japan 


FUJITSU LIMITED 

Electronic Devices 

International Operations Department 
KAWASAKI PLANT, 1015 Kamikodanaka, 
Nakahara—ku, Kawasaki-shi, 

Kanagawa 211, Japan 

Tel: (044) 754-3753 

FAX: (044) 754-3332 

North and South America 


FUJITSU MICROELECTRONICS, INC. 
Semiconductor Division 

3545 North First Street 

San Jose, CA 95134-1804, USA 

Tel: (408) 922-9000 

FAX: (408) 432-9044/9045 


Europe 


FUJITSU MIKROELEKTRONIK GmbH 
Am Siebenstein 6-10, 

63303 Dreieich-Buchschlag, 

Germany 

Tel: (06103) 690-0 

FAX: (06103) 690-122 


Asia Pacific 


FUJITSU MICROELECTRONICS ASIA PTE LIMITED 
No.51 Bras Basah Road, 

Plaza By The Park, 

#06-04 to #06-07 

Singapore 0718 

Tel: 336-1600 

FAX: 336-1609 


19411 
© FUJITSU LIMITED Printed in Japan 


56 


